Queueing Systems

Week 1, 2003
Hsiao-kuang Wu

1. Today's topic:
Overview of the course
2. Exercise (for your practice, not required to turn in)

Problem 1(Probability) : A binary communication channel carries data as one of two types of signals denoted by 0 and 1. Owing to noise, a transmitted 0 is sometimes received as a 1 and a transmitted 1 is sometimes received as a 0. For a given channel, assume a probability of 0.94 that a transmitted 0 is correctly received as a 0 and a probability of 0.91 that a transmitted 1 is received as 1. Further assume a probability of 0.45 of transmitting a 0. If a signal is sent, determine:

1. Probability that 1 is received.

2. Probability that 0 is received.

3. Probability that a 1 was transmitted, given that a 1 was received.

4. Probability that a 0 was transmitted, given that a 0 was received.

5. Probability of an error

Problem 2(Makov-Chain): There is a man who can be found in one of 3 cities, A, B or C on any day. If he is in city A on any day, he will spend the next day in city B with probability b, or will stay for another day in city A with probability 1-b. If he is in city B on any day, he will spend the next day in city A with probability a, or will spend the next day in city C with probability c, or will stay for another day in city B with probability 1-a-c. Whenever he spends a day city C, he surely spends the next day in city A. All of these decisions made each day, independent of any decisions made in the past. 
(a) Draw the fully labeled state diagram corresponding to the Makov-Chain describing the city he is in. (2 points) 
(b) Solve for the equilibrium balance equations for this chain (3 points) 
(c) Solve for the equilibrium probabilities in terms of a, and b and c. (3 points)
(d) Given he is in city B on a particular day, what is the probability that he is in city B exactly 3 days later? (2 points)
  Problem 3 (z-transform): Let us assume that we receive a present from our parents each time we have a birthday. We begin on our zeroth birthday with $1. On our kth birthday (k=1,2,3,...), we are given an amount equal to twice what we got on our previous birthday plus 4 dollars.

  Let f(k) = the present we received on our kth birthday

a. Find the set of difference equations which described this relationship among the f(k)

b. Find an explicit expression for 

                        F(z) =  
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c.  From part (b), find f(k) explicitly
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